BA occlusion has a wide therapeutic time window (six to 48 hours) given its abundant collateral circulation in the brain stem. Nonetheless, the prognosis of BA occlusion remains poor unless the patient receives successful recanalization [1] [2] [3] [4] [5] [6] . Previous reports have demonstrated that the use of local intra-arterial fibrinolysis (LIF) for recanalization improves clinical outcomes and reduces mortality rates [1] [2] [3] [4] . In this study, we report a series of six cases of acute BA occlusion and examine the effectiveness of percutaneous transluminal angioplasty (PTA) with a balloon catheter after administration of LIF.
Material and Methods
From December 2004 to June 2005, six patients (three men and three women; age range 19-73, mean age 55.8 years) with acute BA occlusion were treated. On admission, all patients received a brain CT to rule out hemorrhage, a MRI to investigate ischemic changes on DWI, and cerebral angiography to assess recanalization. The only exclusion criterion for LIF treatment was extended brain stem infarction on DWI. Severity of neurological symptoms or duration of occlusion did not impact the decision to treat with LIF.
LIF was performed under local anesthesia and systemic heparinization. The procedure was done as follows: a microcatheter was advanced to the distal part of the thrombus and 240,000 IU of urokinase (UK) was infused into the affected vessel from the distal to the proximal part of the thrombus. If recanalization was
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Introduction
Acute basilar artery (BA) occlusion is commonly associated with high morbidity and mortality. Compared to occlusion of the middle cerebral artery which feeds the cerebral cortex, not achieved, an additional 240,000 IU of UK was infused. If recanalization of the BA trunk was still not achieved after infusion of 480,000 IU of UK, PTA with a compliant balloon catheter (Sentry, Boston Scientific) was repeatedly performed. If recanalization was still not achieved, a final dose of 240,000 IU of UK was given for a maximal dose of 720,000 IU. Recanalization was assessed by angiography following treatment and scored as either complete, partial (remaining branch occlusion), or absent (no recanalization of BA trunk). Clinical outcomes were assessed at one month post-treatment using the modified Rankin Scale (mRS). Scores of zero to two were defined as a good outcome; scores of three to five were defined as a poor outcome.
Results
Four of the six patients in this study received LIF. The other two patients had extended brain stem infarction on DWI and were treated with conservative therapy. Patient information and treatments are summarized in Table 1 .
LIF was performed within 1.5 to 14 hours (mean 5.2 hours) from the onset of BA occlusion. The total dosage of UK was between 480,000 IU and 720,000 IU (mean 625,000 IU) per patient. PTA was required for recanalization in three of the four patients. Recanalization of the BA trunk was eventually achieved in all patients treated with LIF. The patients who received LIF showed good clinical outcomes, whereas the two patients who were treated conservatively showed poor clinical outcomes.
Discussion
Acute BA occlusion is associated with poor clinical outcomes and a high mortality rate 1-7 . Hacke et Al. reported the first use of LIF for acute BA occlusion in 1988. Since then, a number of reports have demonstrated the successful use of LIF for treatment of BA occlusion ( Table 2) . These reports all demonstrate a correlation between recanalization and clinical outcomes, and suggest potential usefulness of LIF treatment even for patients with delayed arrival or in comatose patients 6 .
The effectiveness of combined therapy with fibrinolytic agents along with mechanical disruption has also been reported, however the selection of balloon type or size and appropriate in-flation pressure have not yet been established 5, 6 . In this study, we obtained a high recanalization rate by LIF followed by PTA using compliant balloon catheter. Compliant balloon catheters might offer a safer alternative than other types of catheters as they can be more easily inserted into the sclerotic artery and inflated with a lower pressure than non-compliant balloons.
We performed both a brain CT and MRI (DWI) on all patients upon admission. DWI allowed us to assess early ischemic changes that are impossible to visualize with CT. Patients with partial ischemic change on DWI, even if the ischemia occurred in the brain stem, showed favorable outcomes after recanalization.
Conclusions
The results of this study corroborate with previous studies; LIF appears to be beneficial for selected patients with BA occlusion and patients treated conservatively have a poorer prognosis. Part of the benefit of LIF could be attributed to a selection bias as patients with expansive brain stem infarctions were not offered LIF treatment. However, based on our findings, we suggest that even if the patients are comatose or are delayed in getting treatment, LIF should be attempted if they have small ischemic changes in the brain stem. Since patients treated conservatively have such a poor prognosis, we feel that an attempt at recanalization with LIF in all patients with acute BA occlusion could lead to improved outcomes.
This study also suggests that recanalization is indicative of a good clinical outcome. Furthermore, combined treatment with PTA using a compliant balloon catheter might lead to better recanalization rates. Therefore, LIF followed by PTA using a compliant balloon catheter offers potential to improve outcomes in acute basilar arterial occlusion. 
